Introduction
The Canarian Houbara Bustard Chlamydotis undulata fuertaventurae is the most endangered of the three Houbara subspecies. Currently it is restricted to the eastern Canary Islands (Fuerteventura, Lanzarote and Graciosa) but in the past has been reported as occasional on Gran Canaria (Meade-Waldo 1893). Fuerteventura has always been considered the main stronghold of the species in the archipelago (Webb et ah 1842 , Meade-Waldo 1893 , Thanner 1913 fide Collar 1983 , so that most of the conservation measures recently adopted have been focused on that island.
In 1971 hunting was forbidden. In 1979 an ICBP expedition to Fuerteventura estimated a population of 80-100 Houbaras on that island and perhaps 15-20 on Lanzarote (Lack 1983) . In 1985 a previous recovery plan was updated and enlarged (Dommguez and Diaz 1985) . Under the plan, several annual censuses on Fuerteventura and one on Lanzarote (April 1991) were carried out (Ornistudio 19893,1?, 1990 (Ornistudio 19893,1?, , 1991 (Ornistudio 19893,1?, , 1992 . A total of 60-67 birds were then observed on Lanzarote. In addition, breeding was confirmed in 1990 on the small island of Graciosa (D. Concepcion verbally).
The aims of this paper are to present the results of a new census of Houbara Bustard on the islands of Lanzarote and Graciosa and to describe the habitat preferences of the species.
Study area
Lanzarote, the most eastern island of the Canarian archipelago, lies some 140 km west of Africa at 29°02'N i3°38'W and covers an area of 862 km 2 . It is separated from the small island of Graciosa (27 km 2 ) by a narrow channel hardly 1 km wide.
Lanzarote is quite dry, with semi-arid vegetation (Launaea arborescens, Suaeda spp., Salsola spp., Euphorbia spp., etc.). The island is covered by recent lavas and some sandy and stony plains and is very fragmented by intensive cultivation.
Material and methods

Census
The Houbara population of Lanzarote was surveyed between 4 and 16 December 1993. Only one day (10 December) was dedicated to Graciosa.
As a method of census a multiple line transect was employed. Four to six observers, spaced 200 m apart, walked the selected areas, at an average speed of 1.5 km/h, during the first hours of the day. Each person recorded all the Houbaras seen but especially those within 100 m either side of his transect. As every member of the team was equipped with a 1 : 25,000 map and a small radio, the possibility of duplicating records was minimized.
To select the location of the transects we used information from Collar (1983) , Ornistudio (1991) , local knowledge and experience gained by a member of our team from a previous visit (August 1993). We undertook 11 transects, 10 on Lanzarote and one on Graciosa (Figure 1 ). Altogether the transects covered a total distance of 43.2 km, so that the surveyed area comprised 45.9 km 2 . In addition, during the afternoon we prospected some places by vehicle, mainly cultivated and marginal areas.
Habitat
Three main groups of variables were considered: ground structure, vegetation (cover, height and dispersion), and livestock abundance. Random sample sites of the different variables were selected in transverse lines across the Houbara survey transects.
Three main structural ground components were distinguished: large stones (> 7 cm), medium-size stones (6.9-2 cm) and small particles (< 2 cm). Cover of these components was measured by using a quadrat of 1 m 2 . Vegetation cover was studied by the line-intercept method (50 m length) (Kent and Coker 1992) . With respect to the dispersion and height of the vegetation, only plants N 10 Km Figure 1 . Locations of the transects on Graciosa and Lanzarote. 1, Graciosa; 2, Jable de Caleta del Caballo; 3, Jable de Famara; 4, Jable de S60; 5, Jable de Vuelta Jai; 6, TahicheGuanapay; 7, Reserva de Guatiza; 8, Argana; 9, Cortijos Viejos; 10, El Terminillo; 11, Llanos de las Maretas.
higher than 25 cm were considered since this height permits refuge for a Houbara. In units of 200 m, we measured at every 25 m the height of the nearest plant and also distances from this to the other five nearest plants.
Sample sizes of the different variables were proportional to the censused area. In the largest area (~4~5 km long) sample sizes were 40 for ground, 600 m for vegetation cover, 320 for dispersion distances, and 64 for shrub heights. A total of 345 ground samples, 4,800 m of transect line vegetation cover, 2,680 dispersion distances and 586 plant heights were taken.
Livestock abundance was considered as the number of goats and sheeps observed while censusing. 
Statistical analysis
A principal components analysis (PCA) was used to organize the information on the variables (ground, vegetation and livestock) as a function of location.
To determine which structural variables may affect the spatial distribution of the birds, correlations were carried out between each variable and Houbara densities. Because of the small number of localities studied, it was considered inappropriate to use a multivariate regression method (Pefia 1992) .
Results
Census
The results of the transect surveys are shown in Table 1 . Highest densities of Houbara were found in Jable de Vuelta Jai and Tahiche-Guanapay, while the lowest densities were recorded in Jable de Caleta del Caballo and El Terminillo. The minimum number of Houbaras recorded inside the transects was 118 (103 on Lanzarote and 15 on Graciosa) ( Table 2) . A total of 33 birds was observed from vehicles, of which probably 20 had not been previously counted (19 on Lanzarote and one on Graciosa). In other situations, we detected a further eight different individuals.
To determine the total Houbara population of Lanzarote from the transect data we estimated the total area of suitable habitat. During fieldwork the boundaries of two kinds of area were defined, primary habitat (seemingly the most suitable) and marginal habitat. Table 3 shows measurements of both areas, obtained by using a computer planimeter on a 1 : 25,000 map. The main zones for Houbaras on Lanzarote and Graciosa are marked on Figure 2 . On Lanzarote the available habitat for the species was about 160 km 2 , while the transected area comprised 41.8 km 2 (26.1%). The total estimate of the island population was derived from previous estimates in each of the five areas represented on Figure 2 . Famara-Soo-Zonzamas A mean density of 3.0 birds/km 2 from four transects (Jable de Famara, Jable de S60, Jable de Caleta del Caballo and Jable de Vuelta Jai) was applied exclusively to this area of primary habitat, yielding a total of 206 birds.
Guanapay-Tahiche-Honduras A mean density of 3.8 birds/km 2 for the primary habitat was obtained from the two transects Tahiche-Guanapay and Reserva de Guatiza. For marginal habitat we used a density of 2.1 birds/km 2 calculated from the last part of transect Tahiche-Guanapay. We estimated 117 Houbaras.
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Figure 2. Main areas of Houbaras on Gradosa and Lanzarote. 1, Graciosa; 2, FamaraSoo-Zonzamas; 3, Guanapay-Tahiche-Honduras; 4, Argana; 5, Playa Quemada; 6, Rubicon-Play a Blanca.
Argana The entire area was considered marginal, so we used a density of 1.3 birds/km 2 from the only transect and estimated 12 birds.
Playa Quemada We applied the density of 1.8 birds/km 2 from the only transect (Cortijos Viejos) to the total area, estimating nine Houbaras.
Rubicon-Playa Blanca
We used a density of 2.3 birds/km 2 (transect Llanos de las Maretas) for the primary habitat, and 0.6 birds/km 2 (transect El Terminillo) for the marginal habitat, estimating 53 birds.
From these calculations, we estimated the Houbara population of Lanzarote at nearly 400 birds.
On Graciosa the only transect (in the northern part) yielded a density of 3.6 birds/km 2 . The estimate of 62 Houbaras seems excessive because the species is apparently mainly distributed in the north but we were unable to survey the south of the island.
Habitat variables
The first two components of the PCA explained 61.7% of the variance ( Figure  3) . The positive values of Component 1 are represented by the central localities with a northern orientation and more humid environments, characterized by high cover of sand and small stones (>9O%), total and herbaceous plants, and shrubs such as Launaea arborescens, Cenchrus ciliaris and Ononis natrix (Table 4) . Furthermore, these sites had a high number of livestock. Component 1 gives negative values to the driest localities from the south of the island, with the most abundant cover of large and medium stones (18-22%). In addition, such places show the greatest vegetation dispersion, while the dominant cover was characterized by Chenoleoides tomentosa, Salsola vermiculata and Suaeda vermiculata.
Component 2 separates two localities from the central part of the island, with an eastern orientation, high vegetation, and a dominant cover of Euphorbia obtusifolia.
Habitat selection
Houbara bustards tended to select areas with greater height of shrubs (r s = 0.75; P = 0.023). No significant correlations were observed for the other variables considered.
Discussion
Census
The results of the present census of Houbara on Lanzarote are surprising. Lack (1983) , Osborne (1986) and Ornistudio (1991) observed seven, six and 60-67 birds respectively. We counted a minimum of 130 Houbaras on Lanzarote.
Excluding data from the ICBP expedition, whose main aim was to census Fuerteventura, our results are double those obtained in April 1991 by Ornistudio (1991) . Several reasons may explain this marked difference, for example, season, distances between observers (250 m in Ornistudio versus 200 m in present study), time (we did not census during the inactive period of midday), use of radio, etc. Moreover, there could have been a possible population increase on the island, or even an arrival from Fuerteventura. In other areas the species can be migratory or dispersive (Cramp and Simmons 1980, Johnsgard 1991) , while in the Canarian archipelago movements within and between the islands have been reported (Polatzek fide Bannerman 1963 , Ornistudio 1992 . D. Concepcion (verbally) has observed Houbaras flying between Graciosa and Lanzarote and also between Lanzarote and Fuerteventura. number of livestock. Zones: 2, Jable de Caleta del Caballo; 3, Jable de Famara; 4, Jable de S60; 5, Jable de Vuelta Jai; 6, Tahiche-Guanapay; 7, Reserva de Guatiza; 8, Argana; 9, Cortijos Viejos; io, El Terminillo; 11, Llanos de las Maretas.
On Graciosa, where breeding was not confirmed until 1990, when three pulli were observed with adults (D. Conception, verbally), we counted a minimum of 16 birds.
The total number of Houbaras observed on Lanzarote and Graciosa was 146, a figure higher than all previous counts on Fuerteventura, except for December 1989, when 153 birds were recorded. In addition, our estimate of 400 Houbaras on Lanzarote is also higher than the maximum estimates (153-378 in December 1989) on Fuerteventura (Ornistudio 1990) . Lanzarote is much more important for Houbara than was formerly supposed. In spite of our results, however, we still consider that Fuerteventura harbours the main population in the archipelago but possibly it has been underestimated. Methodological improvements on previous censuses may explain our results.
Habitat selection
The selection of places with greater shrub height could be related to the need for Houbaras to conceal themselves. The other variables were not important in habitat selection, at least in this season. Collins (1984) observed more Houbaras in the plains that had a higher shrub cover, although this was not statistically demonstrated.
Threats and conservation
The threats and conservation of the species in the archipelago have been discussed by Emmerson (1983) and Lorenzo and Emmerson (1994) . In the past eggs were heavily collected and birds were hunted but these activities have recently decreased substantially. Currently the main problem is destruction and alteration of habitat. Many plains, especially those near the coast, are being destroyed through the construction of tourist resorts. New roads, off-road jeep driving and military exercises may disturb Houbaras in some areas. Houbaras are possibly affected by overgrazing by goats and by predation (feral cats and dogs) but there is no confirmatory information.
Furthermore, two dead birds were found under electric power lines. These can be very dangerous for Houbaras, as recently one of us found the remains of at least 12 birds while checking a length of 105 km, which is about 95% of the total inter-urban electric lines of the island.
Conservation measures must include a major development of the recovery plan (Dominguez and Diaz 1985) by the regional government. Recently BirdLife has initiated the production of an action plan for the Canary Houbara Bustard which, if adopted, will assure the survival of the Canarian population.
